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1.Introduetion 


“Technology is advancing rapidly and is beginning to provide the educators with 
wealth of potential tools. The future of education isin finding technologies that 
tenable active leaming experiences for all students. Yet, the use of computer 
and other instructional technologie, including multimedia and animation tools, 

must be governed by iterature in learning, learning styles, as wel as instruction 
(Mobier, 2010). The Information and Communications Technologies (ICTS) 
play a variety of roles in school (Bolen, 204). They can be used to teach, 

facilitate the study of traditional content‘area topies and provide opportunities 
for students to learn how to use technology, or give the students tools for 
performing academic tasks more efficiently. 
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ICT may be infused into classroom activities through the use of inactive 
learning objects for instruction, enrichment and remediation, Using ICT would 
provide fresh approaches in the way science lessons are presented to facitate 
‘student's understanding and retention of lessons which can eventually improve 
achiovement in Science. The use of ICT empowers the leamers to increase 
their productivity, thus, may be a kay to significant improvement in Science 
‘education 


Bahague Jr. (2009) stated that the globalization and technological change, 
‘processes that have acoolerated in tandem over the past itaen years, created 
‘a new global economy “powered by technology, fuelled by information and 
driven by knowledge" (p-114). Hence, knowledge of ICT and the skis to utilize 
ICT in teaching-Jeaming process has gained enormous importance for today's 
teachers, 


Furthermore, Mohler (2010) stated that interactive multimedia provides 
‘a unique avenue for the enhancement of learning among the 21st century 
learners, It is vital that educators continue to intagrate the digital tools into 
their classrooms because they provide unique ways for ative student learning 
‘opportunities. Thus, the Interactive e-Learning Portal is quickly becoming a 
‘media of choice for learning and information distribution throughout the word 
Its incorporated into areas of education, marketing, and training due to its 
‘apparent success as the medium for tanstar af information at high pace in the 
advent of digital era, 


4.1 Statement ofthe Probleme 


‘The purposes of this study are as follows: (1) develop an interactive 
eleaming portal for the enrichment of Grade & leamers’ conceptual 
understanding in Physics; (2) determine the profile of respondents in terms of 
average grades in Sciance 7, and pre-test scores; and (8) ascertain if thate is 
significant difference batwoen the pre-test and post-test scores of the control 
‘and experimental groups with and without the application of the interactive 
‘elearning portal 


41.2 importance of the Study 


‘The use of interactive e-learning portal forthe enrichment of conceptual 
understanding in Physics would be significant to the fallowing 

‘Studonts. As the focal point of the study, careful rendaring of necessary 
instructional material would cater their needs. They would greatly benefit rom 
this study because they would find the lessons prepared by the researcher 
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relevant to the changing time, interesting and enjoyable. 

Teachers. It would help educators to deliver method of instruction parallel 
to the needs and capabilties of 21st century learners. Enriching what the 
students ought to know would be a necessity for the continuly of concepts as 
deemed ina spiral progression approach, 

Schoo! Administrators. it would sarve as a factual basis in planning 
and strengthening the curriculum and instruction needed in the K to 12 
Curriculum. 

Future Researchers. The result of this study could be a stepping stone 
to develop other digital learning materials that would possibly reinforce and 
enrich the learner's conceptual understanding, 


41.8 Scope and Limitations 


This study was limited only on the use of interactive e-Learning Portal 
for enrichment of conceptual understanding of Grade 8 learners in Physics 
for the first quartar of Grade 8 Science School Year 2014 - 2015. Two groups 
were formed, the experimental roup exposed to the treatment and the contol 
group taught using traditional way of teaching. Both groups were composad 
f 45 students selected as respondents. Respondents were grouped using 
matching variables such as the average grade in Science 7 and the pre-test 


“Tho study covered the frst quarter using Unit 1: Force, Motion and Energy 
of the learning material and consisting of six (6) modules, viz: Forces and 
Motion; Work, Eneray and Power; Heat and Temperature; Electricity; Sound 
and Colors of Light with their corresponding specific learning competencies. 
This study was conducted from June 2014 to August 2014 covering the frst 
grading period 


2. On designing a well-defined e-learning experience 


Constructivists view leaming as a formation of abstract concepts in mind to 
represent really. They posit that learning occurs when a leaner constructs 
Internal representations for hisfhar unique version of knowiedge. Constructivism 
arguas that intactive activities in which leamars play active roles can engage 
and motivate leaming more effectively than activites where learners are 
passive, Individuals are assumed to leam better whan thay discover things by 
‘themseives and when they contrat the pace of leaning. Therefor itis natural 
10 expect that sal-drected, interactive learning will improve learning outcome 
(Brandt, 2005). 


Constructivists put more emphasis on engaging students in the process 
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‘of leaming than on finding a correct answer. Many constructivists call for the 
richer leatning environments that contzasted with the typical less interactive 
Classroom environments relying on the instructors, textbooks, and lectures. 
Graphics, video, and other media could help by Intresting and engaging 
teamers. ‘Brandt (2008) suggests that constructivism should be a basis for 
‘Webr-ased learning. Web-based education supported by constructivist theory 
should thus enable learners to engage in interactive and creative activities 
{during knowledge construction. 


E-Learning can caver a spectrum of activites from supporting learning, 
to blended learning (combination of traditional and e-leaming practions), to 
learning that is delivored enticely online. Whatevar the technology, howover, 
learning is a vital element. E-learning is no longer simply associated with 
distance oF remote learning, but forms part of a conscious choice of the best 
‘and most appropriate ways of promoting effective learning (Mohler, 2010) 


It can be said that current educational researches have altered previous 
conceptions about learning and have shited instructional focus to the 
importance of leatning with understanding (Fink, 2003). He proposed that 
learning fosters change and lasting learning (Le. significant learning that 
‘comes from understanding) is based on several specific kinds of leaming that 
‘can be identtiad in taxonomy. 


For exampla, in the Wob-basod application, it becomes apparent when 
4 student lacks basic foundational knowledge while they are completing 
Web-based exercises that are individualized and transparent in the virual 
‘environment. In contrast with classroom where individual students can hide 
‘and not reveal their weaknesses, Web-based learning makes student's work, 
inaluding discussion of course content, available for scrutiny. Tuly, conceptual 
understanding towards the subject would increase because ofthe integration 
of simulations paralleled with games, electures, e-quizzes, among others. 


Avzate (2019) maintains that the value of striving for application in a 
‘course (bayond the obvious comenting of knowiedgo) is that it allows learning 
to become useful. Applications of the course materials showed that studonis 
‘can use the new knowledge or important skls in now ways as a result af the 
‘course. Ruiz, Mintzer and Leipzig (2006) note that “by enabling learners o be 
‘more active participants, a woll-designad e-leaming experience can motivate 
them to become more engaged with the contant and thus provide an avenue 
for deeper and wider conceptual understanding ofthe lassons. 
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This part includes locale of the study, research design, population and 
‘sampling, instrumentation, and data gathering procedures, 


This study was conducted in Luis Palad National High Schoo! where the 
researcher teaches at tha time. The school is located at Brgy. plan, Tayabas 
City 4327 and is considered to be the largest public secondary school in the 
division as to population size. At mast, each section was composed of 4 
students for School Year 2014 2015, 


This study utlized experimental mothod of research employing the use 
of posttest control group design. Two groups were formed using matching 
variables such as the'r last year's scholastic achievement in Science and the 
result the researcher's pre-est. The research design is shown below: 


experimental | | x 
‘Group 
Conuot Group | o 
where; R= Random assonnant 
XT imate ""eLag —ronaones 
0, = Expunmonial Postiest 


‘Attar assigning the individual respondents, the experimental group used 
the developed interactive e-leaming portal for enrichment purposes of the 
lessons while the control group made use ofthe tractional method of teaching. 
Both groups took the post-test. The conceptual understanding test was the 
instrumant used to determine the elfectivenass of the interactive e-Leaening 
Portal as teaching tool for Grade 8 learners. 


‘The study made use of random sampling from the middle heterogeneous 
classes of Grade 8 since they are considared as average classes and are 
Ideal to reduce bias in the selection or samples. After careful consideration 
(of factors involved, two groups were matched carefully using the average 
grade in Science 7 and thelr pre-test scores. Each group was composed of 45 
Students; so a total of 90 students participated in the study. On the ather hand, 
the Science teachers were purposively chosen since all ofthe teachers in the 
specialization and in the said locale were selectad, 
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As for the instrumentation, in order to develop an innovative ICT-basod 


‘material in teaching Grade B Physics, the researcher employed the following 
procedures: 


3.1 Preparation of the Conceptual Understanding Test 


8.1.1 Developing the Table of Specification (TOS). An important aspect in 
the praparation of test was construction ofthe Table of Spactications (TOS). 
Itcontains learning competencies in the K to 12 Science Curriculum Guido. 
‘Tost items wora distributed by percentage of days to determine the number of 
test items per module. In connection, item placement was done based on the 
ppercantage of components namely Remembering, Understanding, Applying 
Analyzing, Creating and Evaluating. 


8.1.2 Planning the Conceptual Understanding Test 


8.1.2.1 Identifying the Learning Competencies. The fist step in planning 
the test was to identiy learning competencies under Unit 1: Force, 
Motion and Energy. 


1.2.2 Selecting the Appropriate ltam Format. The researcher adapted 
‘a two-part test ~ a multiple choice and a practical type af tests. There 
‘were four options used in the multiple choice type of test and rubrics 
‘wore applied for practical type of tast. There were soveral sets of 
‘questions for each interactive e-learning session. 


3.1.3 Whiting the Conceptual Understanding Test. In this stage, the 
‘construction of test item would be based on TOS. The nesdad skills embedded 
in the leaming competency were carefully identified for the development of 
{ho interactive e-learning portal. Upon finishing the inital draft, the researcher 
‘sought technical assistance from a Physics expert and a language critic to 
‘check the test content and construction, 


3.1.4 Conducting and Validating First Try-out of Test. Initially, the test 
instrument was composed of 0 objective type questions. Only multiple choice 
{ype of test, mostly under knowledge (15%), process (25°) and understanding 
(0%) were used as bases for first tral run while the ProductPerformance 
(0%) underwent face and content validation methods. 


3.1.5 Establishing the Item Analysis. The multiple choice type of test 
underwent item analysis using dificulty and discrimination indices to find out 
‘tho lve of difficulty ofthe tast questions as well as to determine the strengths 
and the weaknesses ofthe option used inthe test. Only 96 itams were lft aftr 


rm 
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establishing tem analysis. The respondents would be the last year's Grade 8 
students chosen purposivoly. 


3.1.6 Revising tho Final Draft. After idenitying the items to be revised, 
rejectad oF retained, this would be the time to take the necassary revisions of 
the test materials forthe final drat. 


8.1.7 Comparing the Conceptual Understanding level based on scores, 
‘The researcher compared the pre-test and posttest scores of the contral and 
experimental groups in order to establish the increase in thelr conceptual 
Understanding. 


2 Designing Interactive e-Learning Portal for Grade & Science Physics 


‘The different learning competencies for the madule covered in Science 
wore idantiiad, The researcher used the First Grading Period Unit 1: Force, 
Motion and Enargy with its six (6) madules namely: Forces & Motion: Work 
Energy & Power; Heat & Temperature; Electicly; Sound and Colors of 
Light. Online resources such as e-books, images, videos, and an interactive 
macromedia Flash applications were used as part of the material. An expart 
computer programmer assisted the researcher to completo the design of the 
‘material. Content and face validation methods were done as tothe design and 
other aspects of material to the researcher's adviser, experts in multimedia 
software and Physies expert for their comments, remarks, and suggestions 
‘as quide In revising or modifying some parts of interactive e-learning portal 
The researcher patterned and modified the face validation form as wall as 
questionnaires on the level of acceptabilty of K-12 Science teachers and the 
lave of interest of the student-respondents from the work of Rosales (2014), 


3.8 Developing Questionnaire on Level of Acceptability and Level of 
Interest 


Another instrument in the form of questionnaire patterned and modified 
from the work of Rosales (2014) was administered at the end of the post: 
test to the experimental group to determine the level of acceptability of the 
e-matatial among Science teachers and thair levol of interest towards the 
Interactive e-learning portal as teaching tool for Grade 8 Science. 


{4 Data Gathering Procedures 
The researcher faciltated the administration of the conceptual 


Understanding test to Grade @ learners who were caretully matched. Tha test 
was composed of a two-part test: multiple choice and practical exam basod 
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tests considering the learning competencies stipulated on the K-12 Science 
Curriculum Guido as cited by de Dios (2012) and the developed Table of 
Specifications (TOS) made by the researcher himself. it was administored to 
‘both experimental and control groups. From there, the experimental group 
\was treated withthe interactive e-learning portal as supplemental teaching tool 
to enrich the conceptual understanding in Physics, while the control group with, 
traditional way of teaching, 


‘The researcher utilized matched group sampling of student-respondents 
‘of Grade 8 learners. To gathar data, both groups were given the pre-test. The 
post-test was given to both groups to determine the significant difference of 
‘heir learning with and without the use of interactive e-leaming portal for the 
‘enrichment of conceptual understanding in Physics. The pre-test and post 
tast of experimental group were compared to determine the effectivenoss 
‘of the developed material as supplementary teaching tool. All data to be 
‘gathared during the process were tallied, tabulated, analyzed, itorpeeted and 
Statistically treated tharoaftr. 


4, Results and Discussion 


‘This interactive portal (see Figure 1 for screenshots isa jam-packed, learner. 
centered gateway to many forms of fun-lllad learning genre especially 
designed for the 21stcontury learners. The content ofthe e-portl is specifically 
used to help learners increase the conceptual understanding of the essential 
‘concepts making them more independent to explore the world of Physics 
‘beyond is limits. Moreover, this innovative instructional material is composed 
‘of and developed with the folowing features: e-ectures, educational videos, 
Interactive games and simulations, e-quiz and e-glossary. 


“The use of interactive e-learning portal supplemental to learning resources 
would be significant to studants in ordar to broaden their horizon of learning 
‘and deepen their conceptual understanding in Physics needed for spcaling 
fon the context of the K12 curiculum. For educators, they could deliver 
‘method of instruction parallel to the needs and capabiliias of 21st century 
learners, Enviching what the students ought to know would be a necessity 
for tha continuty of concepts as deemed ft in a spiral progression approach. 
For administrators, this would serve as a factual basis in planning and 
‘strengthening the curiculum and instruction needed inthe K to 12 Curriculum, 
‘among educators 
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INTERACTIVE e-LEARNING PORTAL 
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Fig. 1, Screanshots ofthe developed interactive edearning portal 
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“Table 1. Comparison of Grade 8 leamers' experimental and contre groups! 
‘average grade in Science 7 andthe pre-est scores 
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As to their average grade in Science 7, Table 1 shows that the control 
‘group obtained a mean score of 79.77 and standard deviation of 2.61 while 
the experimental group gained a mean of 79.68 and a standard deviation of 
8.53. Since the p-value af 0.882 Is greater than 0.05, it only shows that there 
| no significant diferance between the average grades of the control and the 
‘experimental groups in Grade 7 Science. Thus, the two groups are equivalent 
as to thelr average grade in Science 7. 


‘As to the rosult obtained from the pro-test scores, the respondents from 
the control group obtained a mean score of 28.33 and a standard deviation 
‘of 5.36. On the other hand, the experimental group obtained a mean score of 
29,38 and a standard doviation of 6.76, Since the p-value of 0.986 is greater 
than 0.05, thre is no significant cifference in pre-test soores of experimental 
‘and control groups. Thus, the two groups are equivalent in terms of obtained 
pre-test scores before the conduct ofthe study. 


Figure 2 (on the next page) shows the comparison between the pre-test 
and the posttest scores of control and experimental groups with and without 
the use of the interactive e-learning portal. The control group's lowest score 
is 25 while the highest is 85 as compared to the experimental group's lowest 
‘score whichis 20 and highest, 72. The mean scores ofthe learners bath in the 
Ccontral and experimental groups are 23.52 with standard deviations of 6.76 
‘On the other hand, the mean score of posttest for the experimental group 
ig 53.71 with a standard deviation of 7.59 while the mean scare of control 
{group is 40.11 with a standard deviation of 9.96. The difference between the 
‘mean scores is 13.60 in favor af the experimental group. The p-value between 
‘experimental and control group post-test obtained is 0.00% which is lower than, 
(0.05. The result demonstrates that respondents in the experimental group 
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Fig. 2. Comparison benwaen the pretest and posttest scores 
‘of Grade leamrs nthe con and the expenmerial group 
‘wih and without the use ofthe Ineractve Eeaming Portal 


‘Aizate (2013) maintains that the value of striving for application in a 
course (beyond the obvious cementing of knowledge) is that it allows learning 
to become useful. Applications of the course materials showed that students 
‘ean use the new knowledge or important skis in new ways as a result of the 
course. Ruiz, Mintzer and Loipzig (2006) noted that "by enabling learners tobe 
more active participants, a well-designed e-leaming experience can motivate 
them fo become more engaged with the content and thus provide an avenue 
for deeper and wider conceptual understanding of the lessons, 


5. Conclusions and Recommendations 


“The findings showed that the Interactive e-leaming portal containing the 
hyperlinked lectures, interactive games, e-quizzes with rubrics and readily 
available answers, an e-dictionatyin Physics, andthe simulateddemonstrations 
Is innovative instructional material Grade 8 learners in Physics. The praia of 
the grade 8 learnars-respondents are classified as to average grade in Science 
7, whereas the respondents in control group obtained a mean score of 79.77 
with standard deviation af 2.61 while experimental group gained a mean score 
of 79.68 with standard deviation of 3.63 which shows no significant difference 
as indicated by the p-value of 0.892. On the ather hand, as to the pre-test 
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‘se0%0, bath the contral and experimental graups obtained a mean score of 
£29.52 with standard daviation of 6.76 which indicate thatthe two groups were 
ff the same level before the start ofthe experimentation. Lastly a difference 
‘of 13.60 in the post-lest mean scores yielded a p-value of 0.001 at 0.05 level 
‘of significance indicating that the experimental group attained higher succoss 
after experimental application compared tothe control group. 


“Thus, ican be concluded thatthe developed interactive e-eaming portal 
{i a valid tool for enriching the conceptual understanding of Grade 8, and is, 
ready for adoption to cuticular instruction. Tha grade 8 laamers that wore 
subjected as the control and experimental groups initially had the same 
level of knowledge and skils in Science. The interactive eleaming portal as 
‘supplement to Grade & Leamer's Material activities can enrich the conceptual 
‘understanding of the students in Grade 8 Physics. Moreover, itcan aid learners 
with the abstract concepts in Physics since itis informative, understandable, 
attractive and unique. in addition, the results indicate thatthe partal promotes 
student-centered leaming since tis innovative, interactive, and engaging, 


‘The following is therefore recommended that: (1) the Sciance teachers 
‘may adopt the uso of the e-learning portal not only in other lessons in Physics 
‘but also in Biology, Chemistry and Earth Science; (2) further modification of 
interactive eleaming portal may be done by providing add-ons aside trom the 
features in the material to promote an ICT-based form af classroom instruction; 
(@) parallel and similar studies using other locales and bigger population may 
'be conducted to further validate the results of the study; and (4) acoeptabilly 
lovol ofthe e-learning portal may be futher evaluated based on its authenticity 
‘sigaiicance and helpfulness. 
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